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Objectives: The objectives are to determine how medical faculty
members use scholarly journals, whether print or electronic journals are
read more, whether there is a pattern among types of users, and what
similarities and differences there are between the use of journals by
medical faculty and faculty in other disciplines.

Methods: Medical faculty of the University of Tennessee Health Science
Center (UTHSC) multi-campus system were surveyed, and their
responses estimated using critical incident technique to characterize the
different aspects of their use of print and electronic journals.

Results: Medical faculty read a great deal, especially compared to
scientists. The most frequently reported principal purpose of reading
is to support their primary research (30% of reading). The majority
of reading comes from recently published articles, mostly from
personal subscriptions. Medical faculty continue to rely on print
journals (approximately 70% of readings) versus electronic journals.
Age of faculty does not appear to influence the choice of print or
electronic format. Medical faculty read more articles than others on
average and need information digested and verified in a way to save
them time. Convenience and currency are highly valued attributes.

Conclusions: It can be asserted that librarians and publishers must find
ways to provide the attributes of convenience and currency and match
the portability of personal subscriptions in an electronic journal format
for medical faculty.
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INTRODUCTION

The scholarly scientific, technical, and medical journal
systems are undergoing tremendous change. With
steady increases in the price of print subscriptions, the
number of subscriptions has declined corresponding-
ly. Studies show that there are now many alternatives
to print journals, including electronic peer-reviewed
versions of traditional journals from the same publish-
ers, aggregated databases of separate articles, electron-
ic print servers, institutional open archives, and au-
thor’s personal Web pages [1-3]. E-print servers, such
as arXiv.org, provide access to separate articles that
may be preprints of articles that will be submitted to
peer-reviewed journals by the author, postprints (cop-
ies of articles that are also published in journals), or
papers that will never be submitted to traditional jour-
nals. The Open Archives Initiative* promotes common
interoperability to allow institutions or individuals to
develop e-print repositories. Electronic versions of tra-
ditional journals change the publication system the
least, as they may merely provide more convenient ac-
cess to subscription-based journals. E-print servers or
open archives have the potential to induce more pro-
found changes in the publication system as they al-
ready change the publishing system from a journal ti-
tle model to a separate articles model and may be ac-
complished independent of publishers. Tenopir and
King [4], in previous studies, have discovered that
medical faculty may be more resistant to change than
faculty in other disciplines, because, traditionally, they
use journals for much of their professional develop-
ment and to stay current with progress and trends in
their field.

Many studies over the last decade show that the
adoption rate for electronic journals, the viability of
alternatives to the traditional print or electronic peer-
reviewed journal system, and the pace of change vary
considerably by field [5, 6]. Meadows reports that, in
the print world, medical professionals have relied
heavily on scholarly journals, placing importance on
specific journal titles in their subdisciplines and read-
ing more than people in most other disciplines [7]. It
is therefore interesting and timely to see how much of
an impact electronic alternatives have had on medical
faculty and to compare their information seeking, their
reading patterns, and their adoption rates to those of
scientists.

The study reported here surveyed medical faculty
members in the University of Tennessee system to dis-
cover how they use journals and alternatives to jour-
nals. Because the authors have also surveyed other dis-
ciplines using the same questions, the medical respon-
dents can be compared to scientists. This study ad-
dresses four main research questions:

1. How do medical faculty use scholarly journals?
2. Are print articles or electronic articles read more?
3. Is there a pattern among the types of users (edu-

* The Open Archives Initiative Website may be viewed at http://
www.openarchives.org.
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cational background, field of medicine) in their use of
electronic resources versus print resources?

4. What are the similarities and differences between
the use of journals for medical faculty and faculty in
other disciplines?

LITERATURE REVIEW

Recent studies in other institutions suggested that
health sciences faculty still relied on scholarly journals.
Curtis, Weller, and Hurd [8] found that health sciences
faculty frequently used their personal subscriptions as
a source of journal articles. For example, 77.9% of med-
ical faculty, 68.2% of nursing faculty, and 86.7% of
pharmacy faculty used personal subscriptions for cop-
ies of articles they needed. This was much higher than
other fields. In a study by Hurd et al. [9], faculty at
the University of Illinois at Chicago in the fields of
biological sciences, chemistry, geological sciences,
mathematics, statistics and computer science, physics,
and engineering were surveyed. They found that 78%
of the scientists and 54% of the engineers read journals
in the library; a larger percentage of scientists and en-
gineers in Hurd’s study photocopied from the library
for later reading at other locations. A comparison of
Hurd et al. with the Curtis, Weller, and Hurd [10]
study demonstrated that medical faculty made use of
their personal journal subscriptions as much as other
scientific fields make use of library subscriptions. Ten-
opir and King found that, on the whole, personal print
or electronic subscriptions by scientists have declined
from 5.8 subscriptions per scientist in 1977 to 2.2 sub-
scriptions in 2000 to 2001 [11]. This decline can be
mostly attributed to the rising costs of print journals.
This personal subscription decline might not be true
of medical faculty.

Medical faculty continue to use journal articles as
the preferred source of information. This is consistent
with patterns reported in the past. Stinson and Mueller
[12] surveyed 402 health care professionals” informa-
tion habits and needs. The health care professionals
surveyed included physicians (who comprised 77% of
the sample), dentists, optometrists, nurse practitioners,
and physical and occupational therapists. Medical
journals were the most common medical information
source, followed by consultations with professional
colleagues, association meetings, continuing education
courses, and pharmaceutical representatives, in that
order. Ninety-nine percent of health professionals re-
ported using medical journals; they spent an average
of approximately 5 hours per month using them.

Stinson and Mueller [13] found that personal sub-
scriptions were the most common source for articles,
followed by unsolicited medical journals. Compara-
tively few reported regularly using a hospital or med-
ical school library to obtain medical articles. Lundeen,
Tenopir, and Wermager [14] also found that the ma-
jority of respondents to their survey of rural health
practitioners in Hawaii use journal articles obtained
from a personal collection or a colleague’s collection to
meet their information needs.
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When journals are convenient to access, use may be
even higher among medical faculty and practitioners.
Some studies have identified certain difficulties that
physicians have with using journal literature. Huth
[15] identifies a number of reasons medical practition-
ers do not make even more frequent use of the medical
literature, including papers relevant to specific clinical
issues that are widely scattered across journals with
different subject boundaries; the time involved in
searching and retrieving articles; and the time in-
volved in sifting through the retrieved literature, much
of which is not relevant to clinical problems.

Williamson et al. [16] conducted a survey of 625 pri-
mary care physicians and 100 physician opinion lead-
ers, comprised mostly of academic faculty. Two-thirds
of the office-based practitioners and half of the opinion
leaders said they found the volume of medical litera-
ture to be unmanageable. The major problems identi-
fied were a lack of time to search for information and
a large amount of irrelevant material that must be
screened to locate the desired information. Eighty-sev-
en percent of office-based practitioners said that most
physicians have at least moderate difficulty with in-
adequacies of terms used in MEDLINE (Index Medicus)
or other journal databases.

Despite the evidence that health sciences faculty re-
lied on personal subscriptions, De Groote and Dorsch,
at the Library of the Health Sciences-Peoria, a regional
site library of the University of Illinois at Chicago,
found that introducing online journals had a negative
impact on the use of print journals [17]. A major de-
crease in the use of print journals occurred following
the introduction of 104 online core medical journals.
This decrease in print journal use suggested that users
preferred online journal access to print journal access.
Conversely, Sathe, Grady, and Giuse [18] found that
clinical/research faculty use print journals more than
other types of users (i.e., fellows, nurses, residents,
nursing students). In this same study, users reported
that print journals were used for reading articles and
scanning contents and that print formats contain high-
er-quality text and figures. Electronic journals were
used for performing reference checks, and many arti-
cles were printed out. They were judged to be more
easily accessible and searchable than print journals.

METHODS
Survey sample and respondents

The population for this survey is the medical faculty
at the University of Tennessee (UT). Based in several
sites in the multi-campus university system, the UT
system includes colleges of allied health sciences, den-
tistry, graduate health sciences, medicine, nursing, and
pharmacy; the school of biomedical engineering; fam-
ily medicine centers; and the University of Tennessee
Medical Center hospital. Currently, there are more
than 1,000 faculty members total.

As part of a larger UT survey, the survey instrument
was sent to a random sample of 263 faculty members
in both Memphis and Knoxville locations in the aca-
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demic year 2000/01. Because the initial response rate
was low, the authors sent email reminders and an ad-
ditional mailing, which brought the rate up to a total
of 79 respondents who returned the survey (30% re-
sponse rate). In other surveys, we have used Web-
based questionnaires and have found the response rate
to be no better. The respondents represented a variety
of medical professionals with various educational
backgrounds, including 44% with a doctorate only,
44% with a medical degree only, 5% with neither de-
gree, and 1% with both degrees (5% did not answer
this question).

Respondents varied in age, as demonstrated by the
year in which they earned their most recent degree.
The years of most recent degree range from 1949 to
1998, with two-thirds receiving their last degree be-
tween 1970 and 1990.

The respondents also represented diverse fields of
medicine, including (in order of frequency) pediatrics
(10%), surgery (9%), neurologically related disciplines
(8%), internal medicine (6%), family medicine (5%),
pathology (5%), pharmacology (5%), radiology (5%),
and all other fields of medicine (42%). Because the re-
sponse rate was only 30%, we compared the fields of
respondents with those of the population. The relative
representation by respondents was close to that of the
population, with slightly higher percentages of pedi-
atrics and surgery in the respondents.

These faculty members divide their time between
research, teaching, and clinical practice. Thirty of the
respondents do no clinical practice; however, only thir-
teen do no research, and only two do no teaching. The
majority of respondents spend no more than half of
their time on any one of these activities, and most di-
vide their time fairly evenly. It should be noted that
many readings that the respondents reported came
from personal subscriptions, which are personally ad-
dressed to them at home, office, or lab.

Questionnaire

The questionnaire replicated others used by Tenopir,
King, and colleagues in more than fifty readership
surveys dating back to 1977. Some of these surveys
were directed to medical professionals such as readers
of the Journal of the National Cancer Institute, clinicians
and researchers at the National Institutes of Health,
and medical researchers in pharmaceutical companies
(e.g., Bristol-Myers Squibb) and several other health
care companies (e.g., Baxter Healthcare).

These questionnaires included reader-related ques-
tions and reading-related questions. The reader-related
questions addressed amount of reading, number of
personal journal subscriptions, and general demo-
graphic characteristics. Amount of scholarly reading
was measured by asking respondents how many ar-
ticles they had read in the past month (30 days). Schol-
arly articles were defined to include “those found in
journal issues, author Websites, or separate copies such
as preprints, reprints, or other electronic or paper cop-
ies.” Reading was defined as ““going beyond the table
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of contents, title, and abstract to the body of the arti-
cle.”

To address reading-related questions, we asked re-
spondents to focus on the specific article read most
recently to uncover details about this reading. Such
details included how the readers first learned about
the article, where they obtained it, how much time was
spent obtaining and reading the article, what the for-
mat of the article was when last read, what the age of
the article was, and what the consequences of having
read the article were. The power of this technique (a
variation of “critical incident”) lies in the fact that ev-
ery reading is different. Thus, one can observe detailed
patterns of information seeking and reading such as
how older articles are identified or where they are ob-
tained, what proportion of reading from personal sub-
scriptions or from library collections are in electronic
format, and so on. Such details about a specific reading
are more likely to be recalled accurately by the re-
spondent than asking general usage kinds of ques-
tions. In this way, one can explore hundreds of com-
binations of information-seeking and reading patterns
of interest.

The critical incident technique has been used for
over a half century to analyze reports of human be-
havior. For information-related studies, the critical in-
cident technique has been applied in basically two
ways. One approach has been to identify an “incident”
in which information may be needed, such as to solve
a personal problem. Sometimes the incident is partic-
ularly noteworthy such as a physician diagnosing or
treating an illness. Once an incident is identified, the
research establishes the information-seeking behavior
of the physician in addressing the problem. Another
approach is to identify an information service incident
or event such as an online bibliographic search or a
reading of an article.

A well-known MEDLINE study used this approach
[19, 20]. The MEDLINE approach relied on incidents
in which the searches were either especially effective
or ineffective. The searcher was then asked a series of
questions about the initial information read and search
aspects. Our variation of the critical incident involves
an “incident” of reading as defined above. The reader
is asked critical questions such as the purpose of read-
ing and a series of behavior questions about how the
article was found, where it was obtained, and what the
outcomes of having read the article were. The incident
is the event about which behavior is determined.

The reader-related and reading-related questions
imply different statistical sample designs. For some
reader-related estimates, the 79 responses were treated
as simple random sample observations with the uni-
verse being all medical faculty at UT. For example, the
average number of readings per respondent was esti-
mated to be 26.8 readings per person per month or
322 readings per year. The confidence interval for this
estimate is 322 * 67 readings per person per year at
the 95% level of confidence.

The reading-related questions pose a problem, be-
cause the universe is the total number of readings by
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Table 1
Examples of estimating proportion of reading from personal sub-
scriptions using a post-stratified sample

Proportion from Total personal

Strata Sample Total personal subscription
(readings) (n) readings (N;) subscription (%) readings
0-10 22 1,818 54.5 991
11-20 27 5,928 70.4 4,173
21-50 20 7,956 60.0 4,774
> 50 9 9,420 55.6 5,238
All 78 25,122 60.4 15,176

physicians, and each such reading has a different prob-
ability of selection. That is, the readings of a respon-
dent who reads a great deal have a higher probability
of entering the sample than the readings of someone
who reads little. One way to address this problem is
to post-stratify responses into ranges of amount of
reading and base estimates on stratified random sam-
ples, where the total amount of reading in each stra-
tum represents the total population of readings for
that stratum. The estimated population of readings
from which the selection is made is 25,122 readings.
In this way, one can at least account for differences in
estimates among frequent and infrequent readers and
their readings. An example is given in Table 1 for this
approach for estimating the number and proportion of
readings done from personal subscriptions.

For this example, we established four strata based
on reported amount of reading by respondents. For
example, 22 of the respondents reported 10 or fewer
readings, and these readings averaged 82.64 annual
readings per person. Thus, the total number of read-
ings in this stratum was estimated to be 1,818 readings
(i.e., 82.64 X 22). Twelve of the 22 reported last read-
ings were said to be from personal subscriptions, so
54.5% of the readings in this stratum were estimated
to be from personal subscriptions. Thus, one would
expect there to be about 991 of these readings from
personal subscriptions (i.e., 0.545 X 1,818). This esti-
mation process is done for each of the four strata as
shown in Table 1.

The estimated total number of readings by the 78
respondents is 25,122, and 15,176 of these readings are
estimated to come from personal subscriptions. Thus,
the estimated proportion of readings from personal
subscriptions is 60.4% (i.e., 15,176 + 25,122).

The confidence interval for this estimate is 60.4% *
9.4% at the 95% level of confidence. Had we treated
the observations as a simple random sample in the
manner done for reader-related questions, the propor-
tion of reading from personal subscriptions would be
61.5% = 10.8% at the 95% level of confidence. Thus,
there is not an appreciable difference in the two esti-
mation methods.

DISCUSSION
Amount of reading

As shown in the methods section, the UT medical fac-
ulty read a great deal, but the amount of reading var-
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Figure 1
Average amount of reading by medical faculty, nonuniversity
medical professionals, and scientists

UT medical  Nonuniversity  Astronomers Chemists Physicists Engineers
faculty medical
professionals

e |

mAverage amount of reading peryear

ied substantially among faculty members. The highest
reported amount of reading was 120 readings in the
last month, and the least was four readings (reported
by five respondents). The average number of readings
per month was 26.6 or about 322 readings per person
per year (found by multiplying the monthly average
by 12, assuming all months being equal).

This amount of reading by medical faculty was
higher than that observed in earlier surveys of nonfac-
ulty medical professionals. From 1978 to 1995, King
Research conducted several studies of medical profes-
sionals at the National Institutes of Health, cancer re-
searchers located nationally, and researchers in several
health-related firms (i.e., Bristol-Myers Squibb, John-
son & Johnson, Baxter Healthcare, Colgate-Palmolive,
and Protector & Gamble) [21]. Medical professionals
in nonuniversity organizations averaged only 232
readings per year, but, in all surveys, medical profes-
sionals tended to read more than other professionals,
such as astronomers (228 readings per year), chemists
(276 readings), physicists (204 readings), and engi-
neers (98 readings) (Figure 1). That medical faculty
read more articles than any other profession was not
surprising, as it confirmed similar findings and num-
bers of readings from earlier articles by Tenopir and
King.

Usefulness and value of articles

Professionals tend to read scholarly articles a great
deal because of the usefulness and value of the infor-
mation obtained from the articles. The principal pur-
pose for which medical faculty read scholarly articles
is most often reported to support primary research
(30% of readings). We asked respondents to indicate
how important the information content in the last ar-
ticle read is to achieving the principal purpose for
which the article is read. Importance is rated from 1,
meaning not at all important, to 7, meaning absolutely
essential. The average importance rating of informa-
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Table 2

Proportion of readings of scholarly journals by University of Tennes-
see medical faculty for various principal purposes and average rat-
ings of importance of information in achieving the principal purposes:
2000 to 2001

Principal purpose Proportion of Average ratings

of reading readings (%) of importance*

Primary research 29.9 5.09
Current awareness/keeping up 221 4.58
Teaching 16.9 4.92
Writing 11.7 5.56
Other purposes 9.0 4.29
Background research 6.5 4.20
Consulting, advising others 3.9 6.00
All 100.0

* Importance ratings: 1, not at all important, to 7, absolutely essential.
Source: Survey of University of Tennessee Medical Faculty (n = 77).

tion used for primary research is 5.09. Other principal
purposes of reading and average ratings of importance
are shown in Table 2.

The principal purposes for reading reflect the roles
of medical faculty. The four highest ratings of impor-
tance of information read in achieving the principal
purpose reflect their four most basic roles, that is, pri-
mary research (5.09), teaching (4.92), writing (5.56),
and consulting or advising others (6.00).

We also asked the medical faculty to indicate the
ways the principal purpose was affected. Here, re-
spondents were given the opportunity to indicate mul-
tiple ways. The most frequently mentioned ways were
that the reading “inspired new thinking or ideas” and
“improved the result of a purpose for reading” (55%
of readings for each way). Other frequently reported
ways included that reading ““narrowed, broadened or
changed their views” of the purpose (30% of read-
ings), “saved time or other resources” (16% of read-
ings), and “resolved problems” (12% of readings).
Other ways mentioned were that it “resulted in col-
laboration or joint research” and “resulted in faster
completion.” On the other hand, one respondent, who
spent fifteen minutes reading an article, reported that
the reading “wasted my time.”

One assessment of the usefulness of the scholarly
journal information is whether or not the readers
know about the information reported or discussed in
the last article read. Approximately 54% of the read-
ings provided new information; a proportion some-
what higher (about 5 to 15% higher) than observed in
other disciplines.

Another factor of value is the level of care of each
reading. The medical faculty respondents reported
that they most frequently read with attention to the
main points (54%). The survey showed that medical
faculty read articles rather thoroughly. Seventy-three
of the seventy-nine respondents read articles paying
attention to the main points or with great care (59%
and 38%, respectively). Most of the respondents (84%)
also reported that they had not read the article prior
to this particular reading, which might account for the
amount of detail spent reading the article.
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One indicator of the value of scholarly journal in-
formation is the amount of time a reader is willing to
spend reading the journals. Clearly, medical profes-
sionals’ time is a scarce resource, and any decision to
use this resource demonstrates how valuable the pur-
pose for using it is. The medical faculty at UT spend
on average about 120 hours per person per year read-
ing scholarly journals. This is much less time than that
observed for other medical professionals described in
other studies, who have been observed to spend an
average of about 305 hours per year [22]. Other pro-
fessionals tend to spend more time reading scholarly
articles: astronomers (144 hours per year), chemists
(198 hours), physicists (153 hours), and engineers (92
hours). (More is said about the medical faculty time
later.)

As mentioned above, the majority of the readings
came from articles published in the past year. In a
study by Tenopir et al. [23], 37% of scientists who read
articles more than two years old were not reading
them for the first time, meaning that 37% were rereads.
About 16% of the medical faculty’s corresponding
reading were rereadings. Medical faculty seemed to
perform more first-time readings (84%) than scientists
and sought to perform more in-depth reading during
these first time readings. One reason for this greater
depth of first-time readings, again, could stem from
the greater need for current awareness in the medical
profession.

Another indicator of the usefulness and value of
scholarly journals to medical faculty is the outcome of
reading. In other studies, the amount of reading has
been shown to be positively correlated with five in-
dicators of reader productivity [24]. In this survey, we
found that medical faculty who read more tended to
have published more journal articles in the last two
years. Finally, we determined whether respondents
had, in the past two years, received any awards or
special recognition for their research or other profes-
sion-related contributions. The 40% who had received
such recognition averaged about 395 readings per
year, compared with 270 readings for those who had
not received such recognition. Thus, award recipients
tended to read more than others. This result has been
observed in nearly all of our surveys of scientists and
other professionals but, of course, this does not imply
cause and effect.

Medical library contribution to the use, usefulness,
and value of scholarly journals

About 22% of the readings by medical faculty is from
library-provided articles, that is, about 70 readings per
year. However, these readings tend to be described as
more useful and valuable than readings from other
sources. While the principal purposes of reading li-
brary-provided articles are similar to those for articles
obtained from other sources, the importance ratings
tend to be higher for library-provided articles (5.00
versus 4.88), a tendency consistently observed by Ten-
opir and King. The average time spent reading library-
provided articles is greater than those obtained from
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other sources (28 minutes per reading versus 20 min-
utes), thus indicating that the library-provided articles
may be more valuable. The award recipients who last
read a library-provided article average 502 readings
per year versus 334 readings by award recipients who
use nonlibrary sources. Thus, library-provided articles
appear to yield more useful and valuable articles.

Information-seeking patterns of medical faculty

Medical faculty at the University of Tennessee in 2000/
01 continue to rely heavily on traditional print jour-
nals. In fact, about 70% of readings are from print sub-
scriptions (60% personal subscriptions, 10% library
subscriptions). This proportion is higher than the pro-
portion observed with science faculty at the main cam-
pus at the University of Tennessee, Knoxville (UTK),
where 65% of readings are from print subscriptions.
The medical faculties” preference for print journals is
tied to the fact that so many of the readings are from
their personal subscriptions (i.e., subscriptions which
are personally addressed to them at their home, office,
or lab). They average 6.3 personal subscriptions per
person, which is much higher than that observed for
other UTK science faculty (3.8 subscriptions). They
also read more from their personal subscriptions (i.e.,
31 readings per subscription title versus 21 readings
for UTK science faculty).

These phenomena are highly consistent with results
observed earlier in our surveys of medical profession-
als (1978 to 1995). This result is also corroborated by
research by Curtis, Weller, and Hurd [25], who find
that 78% of medical staff rely on personal subscrip-
tions, and Stinson and Mueller [26], who observe that
health professionals use their personal libraries for
their source of information. Bowden, Kromer, and To-
bia [27] also find that most physicians prefer to use
their personal journal collections when conducting re-
search.

Ely, Levy, and Hartz [28] claim that physicians seek
“highly digested information”” and value rapid access
and understandability more than quality or currency
of information, and they are more likely to get this
information from their personal collections. This result
is somewhat at odds with our earlier studies of med-
ical clinicians and researchers who indicated in focus
group and in-depth personal interviews that currency
is extremely important to them. The importance of
currency appears to be true with the UT medical fac-
ulty as well, based on their purposes for reading and
the age of articles read. Over half of the readings were
said to be for current awareness or keeping up as a
principal or other purpose (54% of readings). About
85% of readings are of articles less than 1 year old,
and only 1% of the readings are over 5 years old.

This proportion of reading of current articles was
also found to be true in our earlier medical profes-
sional surveys; however, it was contrary to the reading
patterns of other professionals. For example, 72% of
readings of scientists and social scientists at UTK were
of articles less than 1 year old and 10% involved read-
ings over 5 years old. This latter pattern is consistent
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Table 3
Proportion and average number of readings by University of Ten-
nessee medical faculty by source of article read: 2000 to 2001

Number of
Proportion of readings

Medium of article read reading (%) per person
Library 221 71
Print subscription (10.4) (33)
Electronic subscription (11.7) (38)
Personal subscription 62.3 200
Print (59.7) (192)
Electronic (2.6) 8)
Free Web Journal 5.2 17
Separate Copies 104 34
Reprint 3.9 (13)
From colleagues, author, etc. (2.6) (8)
Personal photocopy 3.9 (13)
Total 100.0 322

Source: Survey of University of Tennessee Medical Faculty (n = 77).

with distribution of age of articles read observed for
scientists over the past forty years by Tenopir and
King. Table 3 shows some detail concerning where
medical faculty obtained the articles they read.

About 22% of the readings are from library sub-
scriptions (with no reported readings from interli-
brary loan or document delivery), and just over one-
half of these are from library electronic subscriptions.
Note that it is not known whether the free Web jour-
nals are received personally or are library subscrip-
tions that are not known as such by the readers. About
62% of readings are from personal subscriptions, but
only 4% of these readings are from personal electronic
subscriptions. About 10% of readings are from sepa-
rate copies of articles such as reprints, copies sent from
colleagues, or personal photocopies.

The sources used by medical faculty to obtain arti-
cles was somewhat different than that observed for
UTK scientists and social scientists, who used the li-
brary for 34% of readings, personal subscriptions for
44%, and separate copies for 22%. Tenopir and King
found that university scientists’ readings from library-
provided articles increased from 25% in 1977 to 55%
in 1993, but, for all scientists, the proportions went
from 13% of readings to about 56%. As shown in Table
4, a substantial amount of reading involves browsing
library or personal collections.

Again, the dominance of articles found by browsing
and from current awareness sources (67.5%) implies
that much of the reading is to keep current. Also, the
amount of time spent reading through browsing is
somewhat less than articles identified in other ways,
and these readings are far less likely to be read with
great care (29% of readings found while browsing ver-
sus 53%).

Scientists and social scientists at UTK use similar
means to learn about the articles they read. For ex-
ample, 49% of articles are found by browsing, 22% by
online search, and 29% by other means.

Another study [29] has provided some evidence that
it takes readers more time to browse personal elec-
tronic journals than personal print subscriptions but
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Table 4

Proportion and average amount of reading by University of Tennes-
see medical faculty by means of learning about articles that are read:
2000 to 2001

Number of

Means of learning about Proportion of readings per

articles read reading (%) person
Browsing 62.3 201
Library print subscription (1.3) 4)
Library electronic subscription (3.9) (13)
Personal print subscription (50.6) (163)
Personal electronic subscription 3.9) (13)
Other digital collections (2.6) (8)
Online search 16.9 54
Indexing or abstracting database (11.7) (38)
Current awareness service (3.9) (12)
Online journal collection (1.3) 4)
Other 20.8 67
Cited in another publication 9.1) (29)
Another person informed reader (6.5) (21)
Print current awareness (1.3) 4)
Other method (3.9) (13)
Total 100.0 322

Source: Survey of University of Tennessee Medical Faculty (n = 77).

much less time to browse library electronic journals
than library print journals. This may account for the
fact that only 4% of browsed readings of personal sub-
scriptions involve electronic journals, whereas 53% of
browsed library subscriptions are from electronic ver-
sions.

Also, the other scientists” surveys dating back to
1977 by Tenopir and King show that the readings
from personal subscriptions have decreased from
68% to about 27%, due in large part to substantial
increases in price and subsequent decrease in per-
sonal subscriptions. Our studies show that it costs
the scientists less, in their time, to go to the library
to read when the use of a journal is below a break-
even amount of reading [30]. Scientists now average
about twenty-one readings from personal subscrip-
tions, whereas medical faculty read much more—an
average of thirty-one readings—making their use of
personal subscriptions still above breakeven points
in their time when compared to using library sub-
scriptions. However, that is likely to change if the
amount of time required to obtain library electronic
journals continues in a downward trend compared
with the cost of print journals.

We asked the medical faculty about their awareness
and use of the National Institutes of Health/National
Library of Medicine’s PubMed.{ A very high propor-
tion of the medical faculty were aware of the service
(89% of 75 respondents). Of those who indicated that
they were aware of the service, many used the service
in the past twelve months (87% of the 67 respondents
who answered this question were aware), and those
who used the service averaged using it about fifty-five

T The National Institutes of Health/National Library of Medicine’s
PubMed Website may be viewed at http://www.ncbinlm.nih.gov/
PubMed/.
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Table 5
Average number of readings by University of Tennessee medical
faculty by their educational degree and format read: 2000 to 2001

Educational degree Print Electronic
Medical degree only 33 1
Doctorate only 18 17
Both medical degree and doctorate 1 0
Neither degree 4 0
Total 56 18

times in the last twelve months (or about once a week).
They averaged reading a little over one article per use.

Information-seeking patterns by types of medical
faculty

There are some differences in preferences for print ver-
sus electronic; however, medical faculty rely on tradi-
tional print journals for most of their readings. While
there seems to be no difference in preferences by med-
ical subfield, there is a difference by educational de-
gree. Faculty with medical degrees read more in print
resources than electronic resources, while medical fac-
ulty with doctoral degrees are split almost evenly be-
tween print and electronic resources (Table 5).

As shown in Table 6, dates the last degree was
earned by the respondents range widely, but, in this
study, age of the respondent does not seem to be a
factor in whether they read more in print or electronic
journals. However, in another survey of a different
type of scientist (astronomers) by Tenopir and King,
age may have been an influence in the use of print and
electronic journals. Over 40% (40.2%) of the scientists
between the ages of 31 and 40 use electronic journals
as the source of the article last read, while only 16.3%
of scientists between the ages of 51 and 60 use elec-
tronic journals as the source of the article they last
read. Conversely, 11.2% of the scientists between the
ages of 31 and 40 use print journals for the source of
the article last read, while 30.3% of scientists aged 51
and 60 use print journals as their source of the article
last read. Even though the comparable percentages are
high (40.2% to 16.3%) for younger scientists’ use of
electronic journals versus older scientists” use of elec-
tronic journals, these data could support the idea that
the ages of 31 and 40 represent the ages when the most
amount of research is conducted. Another factor to
consider between the fields of medicine and astrono-
my is that all of the major astronomy journals are pub-
lished electronically.

Many respondents (30) spend 11 to 20 minutes per
reading. Of these 30 respondents, 53% are medical de-
gree-holding faculty; 40% are doctorate-holding fac-
ulty; 7% hold neither degree. Twenty-three of the 72
respondents (32%) who replied to the statement,
“Please indicate your best estimate of the time in min-
utes that you spent reading this article the most recent
time,” spend 30 minutes or more per reading. These
respondents’ degrees were almost evenly split between
doctorate and medical degree (11 doctorates, 10 med-
ical degrees, and 2 neither).
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Table 6

Proportion and average number of readings by University of Ten-
nessee medical faculty by the year of last degree and format read:
2000 to 2001

Last reading format

Year of
last degree  Frequency Percent Print Electronic
1951-1970 23 29.1 19 3
1971-1980 28 35.4 22 5
1981-1990 22 27.8 15 7
1991-2000 5 6.3 4 1

Source: Survey of University of Tennessee Medical Faculty (n = 79).

CONCLUSIONS

Journal reading patterns of university medical faculty
exhibit some important differences and similarities
with other scientists. Medical faculty read more arti-
cles than others on average but spend less time on
average per article. They value currency but also need
information formatted and summarized in a way to
save them time. This creates a tension for publishers
and librarians, who must find ways to provide both
current information and articles formatted in a way
that makes them easy to identify and quick to read.

Like other scientists, medical faculty value journal
articles and rely on them to do their various jobs. Con-
venience is an important factor in reading and medical
faculty nonetheless often depend upon personal print
subscriptions for convenience. Librarians and publish-
ers must find ways to provide the convenience of a
portable and readily available personal subscription in
electronic journals for medical professionals.

Journal article delivery to portable, handheld devices
may match the work and reading habits of medical
professionals. In all other fields, the importance of li-
brary subscriptions has increased as prices increase
and personal subscriptions decrease. This phenome-
non has been slower with university medical faculty
but may occur as subscription prices continue to rise
and as electronic alternatives become more widely
available.

REFERENCES

1. KLING R, McKmm G. Scholarly communication and the
continuum of electronic publishing. JASIS 1999 Jul 19;50(10):
890-906.

2. KLING R, CALLAHAN E. Electronic journals, the Internet,
and scholarly communication. In: Cronin B, ed. Ann Rev In-
form Sci Technol. Medford, NJ: Information Today, 2003;37:
127-77.

3. TENOPIR C, KING DW, BOYCE P, GRAYSON M, ZYHANG Y,
EBUEN M. Patterns of journal use by scientists through three
evolutionary phases. D-Lib Magazine [serial online] 2003
May;9(5). [cited 10 Dec 2003]. <http://www.dlib.org/dlib/
may03/king/05king.html>.

4. Tenorir C, KING DW. Towards electronic journals: reali-
ties for scientists, librarians, and publishers. Washington,
DC: Special Libraries Association, 2000.

5. KiNG DW, TeNoPIR C. Using and reading scholarly liter-

J Med Libr Assoc 92(2) April 2004



ature. In: Williams ME, ed. Ann Rev Inform Sci Technol.
Medford, NJ: Information Technology Today, 2001;34:423-77.
6. KLING, 1999, op. cit.

7. MEaADOWS AJ. Communication in science. London, UK:
Butterworths, 1974.

8. Curtis KL, WELLER AC, HURD JM. Information-seeking
behavior of health sciences faculty: the impact of new infor-
mation technologies. Bull Med Libr Assoc 1997 Oct;85(4):
402-10.

9. HurD JM, WELLER AC, CURrTIS KL. Information seeking
behavior of science faculty: the impact of new technologies.
American Society for Information Science. Proceedings of the
ASIS Mid-Year Meeting 1996:188-96.

10. CurtIs, op. cit.

11. TENOPIR, 2003, op. cit.

12. STINSON ER, MUELLER DA. Survey of health profession-
als” information habits and needs. conducted through per-
sonal interviews. JAMA 1980 Jan 11;243(2):140-3.

13. IBID.

14. LuNDEEN G, TENOPIR C, WERMAGER P. Information
needs of rural health care practitioners in Hawaii. Bull Med
Libr Assoc 1994 Apr;82(2):197-205.

15. HutH EJ. The underused medical literature. Ann Intern
Med 1989 Jan 15;110(2):99-100.

16. WILLIAMSON JW, GERMAN PS, WEIsSs R, SKINNER EA,
Bowes E Health science information management and con-
tinuing education of physicians: a survey of US. primary
care practitioners and their opinion leaders. Ann Intern Med
1989 Jan 15;110(2):151-60.

17. DE GROOTE SL, DOrscH JL. Online journals: impact on
print journal usage. Bull Med Libr Assoc 2001 Oct;89(4):372-8.
18. SATHE NA, GraDY JL, GIuse NB. Print versus electronic
journals: a preliminary investigation into the effect of journal

J Med Libr Assoc 92(2) April 2004

.|
Faculty’s use of print and electronic journals

format on research processes. ] Med Libr Assoc 2002 Apr;

90(2):235-43.

19. WILSON SR, STARR-SCHNEIDKRAUT N, COOPER MD. Use

of the critical incident technique to evaluate the impact of

MEDLINE. Final report submitted to the National Library of

Medicine by American Institutes for Research, 1989. Avail-

able from NTIS PB 90-142 522.

20. SIEGEL ER, RaPP BA, LINDBERG DA. Evaluating the im-

pact of MEDLINE using the critical incident technique. Proc

Annu Symp Comput Appl Med Care 1991:83-7.

21. TENOPIR, 2003, op. cit.

22. TENOPIR, 2003, op. cit.

23. TENOPIR C, KING DW, BoyceE P, GRAYSON M, PAULSON

KL. Relying on electronic journals: reading patterns of as-

tronomers. ] Am Soc Inf Sci Tech:[submitted for publication

April 2003].

24. GrirrITHS JM, KING DW. Special libraries: increasing the

information edge. Washington, DC: Special Libraries Asso-

ciation, 1993.

25. CURTIS, op. cit.

26. STINSON, op. cit.

27. BOwDEN VM, KROMER ME, ToBIA RC. Assessment of

physicians’ information needs in five Texas counties. Bull

Med Libr Assoc 1994 Apr;82(2):189-96.

28. ELy JW, LEvy BT, HARTZ A. What clinical information

resources are available in family physicians’ offices? ] Fam

Prac 1999 Feb;48(2):135-9.

29. KING DW, Boyce P, MoNTGOMERY CH, TENOPIR C. Li-

brary economics measures: examples of the comparison of
rint & electronic journal collections. Libr Trends 2003 Win-

ter;51(3):376—400.

30. TENOPIR, 2000, op. cit.

Received February 2003; accepted December 2003

241



